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Executive Summary

Long Island, and Nassau County more specifically,
is one of a very few locations in the U.S. where a
high density of residential and commercial
development overlies a sole source aquifer on
which the residents rely for drinking water. The
combination of decades of development and
increased stress on the aquifer has produced
unique challenges involving saltwater intrusion
and providing drinking water that meets ever-
tightening regulatory standards. The purpose of
the New York City-Nassau County Water Supply
Interconnection Feasibility Study (Feasibility
Study) is to evaluate the feasibility of connecting
New York City (NYC) public water supply to
Nassau County.

Key Findings

Small Scale Scenarios are feasible: the primary
small-scale scenario evaluated is the supply of
20 million gallons per day (MGD) from NYC
based on the capacity of existing (inactive)
interconnections between NYC and Nassau
County along the Queens border. These existing
connections would need to be rehabilitated.

Large Scale Scenarios would have significant
challenges:

e Limited supply of NYC water, with projections
out to 2040 indicating very little if any excess
capacity by that time. Currently there are
approximately 200 MGD of NYC supply in
excess of the city’s demand but that is
expected to shrink over time. Nassau County
has an average daily water demand of
approximately 180 MGD.

e Financial and organizational challenges in
creating new water sharing and distribution
districts.

The Feasibility Study evaluated whether water
quality differences in New York City’s supply
raise water sharing concerns; the study indicates
that these differences would not prevent
further consideration of supplying NYC water

to Nassau County.

The chart below summarizes the major scenarios
evaluated in the Feasibility Study. Based on a
survey of the County water systems, a scenario
between the Small Scale and Large Scale may
address the needs in Nassau County for the
foreseeable future.

The Feasibility Study Report provides details on
the needs, issues and challenges associated with
supplying NYC water to Nassau County.

Recommended
Scenario Capacity Capital Cost Organizational
Structure
Small Scale — few - - Intermunicipal
water districts 20 MGD $35 million — $53 million 2-5 years I ——
Large Scale =dozens 0\ $1.4 billion — $2.2 billion s s | oW AR o

of water districts Special District

NOTE: Federal and State grants/loans may be available to offset part of the capital cost.
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Summary Report

Introduction

Long Island, and Nassau County more specifically,
is one of a very few locations in the U.S. where

a high density of residential and commerecial
development overlies a sole source aquifer on
which the residents rely for drinking water. The
combination of decades of development and
increased stress on the aquifer has produced
unique challenges in providing drinking water

that meets ever-tightening regulatory standards.
Numerous studies (see Appendix A) have
documented the challenges related to Long Island’s
groundwater resources, and the many attempts to
preserve and enhance this critical resource.

The purpose of the New York City-Nassau County
Water Supply Interconnection Feasibility Study
is to evaluate the feasibility of connecting New
York City (NYC) public water supply to Nassau
County. The Feasibility Study was authorized at

a time when New York State Department of
Health’s (NYSDOH) Part 5 of the State Sanitary
Code was being amended to establish maximum
contaminant levels (MCLs) for 1,4 Dioxane and
two PFAS compounds, commonly referred to as
PFOA and PFQOS, but the scope of the Feasibility
Study also considers other water quality concerns

It is quite simply a study
to help inform future
decisions on the critical
issues regarding water
supply for Nassau County.

and water quantity impacts of saltwater intrusion.
The Feasibility Study was directed by NYSDOH in
collaboration with New York State Department of
Environmental Conservation (NYSDEC). The Study
is intended to provide useful information by more
broadly exploring the use of NYC water in Nassau
County. A similar study was conducted by the
Long Island Commission for Aquifer Protection
(LICAP) and described in their 2019 Groundwater
Resources Management Plan.

It is important to also recognize what the Study
is not. The Study does not obligate NYC, Nassau
County, or the County’s public water suppliers
to pursue any interconnections and it is not a
statement from NYSDOH or NYSDEC that any
interconnections are needed. It is quite simply
a study to help inform future decisions on

the critical issues regarding water supply for
Nassau County.
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Please see Appendix B for information on the
scope of the Feasibility Study, who participated
and how it was completed. The remainder of this
Summary Report is organized to address several
key questions.

Where does Nassau County
get its drinking water?

Nassau County’s drinking water is sourced
from aquifers (groundwater), via approximately
46 public water suppliers who have a total of

approximately 500 wells (https://www.nassau-
countyny.gov/2970/Public-Water-Supply) that are
permitted for public water supply. The wells draw
water from three major aquifers:

Upper glacial aquifers

Jameco-Magothy aquifer

Lloyd aquifer

The figure below shows the aquifer system on
Long Island (Ref. #27, Appendix A).

Source: adapted from USGS, Long Island Sole-source aquifer system, https://www.usgs.gov/media/images/long-island-sole-source-aquifer-system
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The extent of chlorides exceeding the
What are the Current drinking water MCL of 250 mg/L is much
Cha”enges facing Nassau greater, but wells with chlorides approaching

the MCL have been taken off-line.

County water suppliers?

Nassau County’s water suppliers are facing
several significant challenges:

e Regulated Contaminants: The aquifers
used by Nassau County contain nitrates,
volatile organic chemicals (VOCs) and
chloride (saltwater intrusion) concentrations
in excess of regulated maximum contaminant
levels (MCLs). In recent years, the widespread
discovery of 1,4 Dioxane and Per & Poly-
fluoroalkyl Substances (PFAS), sometimes
referred to as forever chemicals, requires
new treatment systems to comply with New
York State Department of Health’s recently
enacted MCLs for these emerging
contaminants.

e Saltwater Intrusion: Saltwater intrusion
continues to be a concern, particularly along
the northern and southern coastal areas of
Nassau County. Numerous wells have been
taken off-line in these coastal areas to avoid
excessive levels of chlorides in the drinking
water. The figure to the right is from a 2020
USGS report (Ref. #27, Appendix A) and it

ShOWS the extent Of CthI"ide concentrations Source: adapted from USGS, Simulation of Groundwater Flow in the Regional Aquifer
d. System on Long Island, New York, for Pumping and Recharge Conditions in 2005-15,
exceeding 5,000 mg/L. https://pubs.usgs.gov/sir/2020/5091/sir20205091.pdf
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e Safe Yield: While water demand has been
relatively steady in Nassau County, the
potential loss of wells due to saltwater
intrusion and chemical contamination raises
concern over the ability to meet future
needs. The Lloyd aquifer is the deepest of the
three aquifer units, and the least
contaminated; however, use of the Lloyd
wells has generally been reserved for areas
along the north and south shores, which are
most susceptible to saltwater intrusion.

e Other Emerging Contaminants: As analytical
detection limits improve laboratories are
finding ever smaller, trace concentrations of
known or suspected contaminants. Health
officials are exploring the risks from trace
amounts of these other emerging
contaminants such as the PFAS compounds
commonly referred to as GenX chemicals and
PFBS. It is likely that Safe Drinking Water Act
(SDWA\) regulations will continue to become
more stringent, requiring the water suppliers
in Nassau County to remove more of these
contaminants from their groundwater
supplies.

Nassau County
current average
day demand
(180 MGD) 1

1
1

200 MGD
excess |

NYC |
1.1BGD .
average day |

demand |

1.3 BGD safe yield

Does New York City have
enough available water?

Thanks to successful conservation efforts over the
past thirty years, New York City (NYC) reservoirs
now have a safe yield that exceeds their water
demands. The safe yield of NYC’s reservoirs is

1.3 billion gallons per day (BGD). That means
NYC’s reservoirs can be relied upon, evenin a
repeat of the worst drought on record, to supply
1.3 BGD. The NYC water system’s current average
day demand is 1.1 BGD, leaving 0.2 BGD or

200 million gallons/day (MGD) of safe yield

in excess of demand. NYC Department of
Environmental Protection (NYCDEP) projects that
in 2040, the water demands of the NYC water
system could increase to 1.33 BGD, leaving no
surplus for Nassau County.

Existing connections between NYC and Nassau
County could, once rehabilitated, supply 20 MGD.
By comparison, Nassau County has an average
day water demand of approximately 180 MGD.

Nassau County
A : current average
day demand
(180 MGD)

No surplus

' average day
' demand

1.3 BGD safe yield

=25 MGD
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The current availability of 20 MGD from NYC

is considered a significant potential benefit,
provided the water can be conveyed from NYC
to the locations where it is needed in Nassau
County; however, it is also recognized that
Nassau County may seek more than 20 MGD
now or in the future as it addresses the many
challenges facing its groundwater supplies. This
Feasibility Study investigated alternatives to
convey 20 MGD from NYC to Nassau County as
well as alternatives to convey much larger
quantities, up to the average day demand of
Nassau County. Feedback from Nassau County
water suppliers to a survey conducted during the
Feasibility Study (see figure below) suggests that
their current interest in purchasing NYC water is
unlikely to reach the higher end of the range.

What are the challenges in
supplying NYC water to
Nassau County?

Water Quality Concerns

NYC’s surface water supplies contain little or no
detected amounts of the nitrates, VOCs, PFOA,
PFOS or 1,4 Dioxane found in Nassau County’s
groundwater supply. While the water that could
be supplied by NYC’s connections in Queens
meets all SDWA requirements, there nonetheless

are some water quality related concerns that
were identified by the survey of water systems
that was conducted during the Feasibility Study
(see Appendix B for discussion on the Water
System Survey and Appendix C for the Water
Quality Review).
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e Disinfection By-products: Disinfection by-
products (DBPs) are formed when natural
organic matter common in streams and
reservoirs combines with chlorine. (NYC and
nearly all water systems add chlorine as a
disinfectant.) Two groups of DBPs are
regulated under the SDWA: trihalomethanes
(THMs) and haloacetic acids (HAAs). Nassau
County utilizes groundwater, which has lower
levels of natural organics and therefore lower
levels of DBPs are present in Nassau County’s
drinking water. Since NYC’s water has higher
THMs and HAAs than the Nassau County
waters, introducing NYC water would
increase the concentrations of THMs and
HAAs in Nassau County’s drinking water.

The relative increase would depend in part
on the blend of NYC and Nassau County
finished waters. The relative increase
would also depend on how long it takes the
water to travel from NYC to the customers
in Nassau County, because the DBPs,
particularly THMs, generally increase as the
water ages. While additional investigations
are needed for a definitive prediction, the
Feasibility Study concluded that while

DBPs represent a potential water quality
concern, they should not prevent further
consideration of supplying New York City
water to Nassau County.

e  Fluoride: NYSDOH recommends but does
not require the addition of fluoride to
public water supplies for dental protection.
NYC currently fluoridates their water,
but none of the Nassau County water
systems fluoridate. Given the high costs
and complexities of fluoride removal, this
Feasibility Study has not considered fluoride
removal from NYC water.

e Corrosivity — Lead and Copper: Lead in
drinking water is a serious health issue,
especially for infants and young children.
While NYC and Nassau County water systems
meet the current Lead and Copper Rule
regulation for the 90" percentile at-the-tap
lead levels, the household samples in NYC
have higher concentrations of lead than in

Nassau County. Based on the water quality
review (Appendix C) it appears that the
higher lead levels in NYC are the result of the
older housing stock, because the older
houses in NYC are more likely to have lead
service lines and/or brass plumbing fixtures
with lead content. The review confirmed that
the water in the water transmission and
distribution mains is essentially lead free in
both NYC and Nassau County and exhibits
generally similar potential for lead corrosion.
It is therefore probable that NYC water could
be introduced into Nassau County without
significantly increasing lead levels. While
additional investigations are needed for a
definitive prediction, the Feasibility Study
concluded that while lead levels at the
household tap represent a potential water
quality concern, they should not prevent
further consideration of supplying New York
City water to Nassau County.

Water System Infrastructure

The Feasibility Study investigated challenges
in conveying NYC water to Nassau County and
developed concepts and cost estimates for
needed investments for two “bookends”.

The Low Bookend would use mostly existing
infrastructure to convey up to 20 MGD, while
a High Bookend would require mostly new
infrastructure to convey up to the average day
demands of Nassau County (180 MGD). Based
on the water system survey (Appendix B), it is
possible/likely that something in between the
Low and High Bookends may address the needs
in Nassau County for the foreseeable future.

Low Bookend: NYC could provide finished
water to several Nassau County water systems
along the Queens border under separate buy-
sell agreements. NYCDEP provided information
on the hydraulic capacity of five existing
interconnections in Queens near the Nassau
County border (see Appendix D). The Low
Bookend concept includes costs to rehabilitate
these interconnections, which have not been used
in 20 years or more, and also includes a new
interconnection to serve the north shore areas.
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The Low Bookend concept includes costs to rehabilitate these interconnections,
which have not been used in 20 years or more, and also includes a new
interconnection to serve the north shore areas.

To serve water systems remote from the NYC
interconnections, there are two concepts
illustrated above:

Flow through approach, where NYC water
mixes with water in the first Nassau County
water system and then flows through to
adjoining water systems.

Dedicated transmission mains from NYC that
convey water directly to water systems
remote from the NYC (Queens) border.

Ramboll suggests allowing approximately two
years for implementing a Low Bookend project
that uses existing interconnections and three to
five years to implement a Low Bookend project
that involves a new interconnection or a new
dedicated transmission main. See Appendix D.

High Bookend: As noted above, this option was
developed to enhance the body of information
available to interested parties, in the event that
Nassau County and NYC decide to explore the
transfer of substantially larger amounts of NYC
water. The backbone of the High Bookend includes
one or more major pumping stations and primary

transmission mains, along with complex hydraulic
controls, booster pumping stations and secondary
transmission mains. To serve water systems
remote from the primary transmission main(s)
there are two concepts illustrated on the following
page and described further in Appendix D:

Flow through approach, where NYC water
mixes with water in Nassau County water
systems which are connected to the primary
transmission main, and then flows through
to adjoining water systems.

Dedicated secondary transmission mains
that convey water from the primary
transmission main(s) directly to water
systems remote from the primary
transmission main(s).

Based on the technical complexity, need for
routing studies and property acquisition,
financing and organizational needs, and likely five
years or more for construction, the High Bookend
should be viewed as a 10 to 15-year undertaking.
However, the Low Bookend project(s) (see above)
could serve as the initial phase. See Appendix D.

10
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The backbone of the High Bookend includes one or more major pumping stations and
primary transmission mains, along with complex hydraulic controls, booster pumping

stations and secondary transmission mains.

Both the Low and High Bookend concepts present
technical challenges, with these challenges
magnified by the scale of infrastructure in the
high bookend: pipeline routing, easement
acquisition, construction impacts, hydraulic
controls, etc. Not to be overlooked is the need

to avoid water quality problems caused by
stagnant water or extended water age. Minimum
daily takings of water will likely be needed to
avoid these problems. The High Bookend is also
shown with a potential loop of the primary
transmission main, to enhance reliability.

Financial and Organizational
Alternatives

The Feasibility Study explored financial and
organizational structures which may be needed
to support the interconnection infrastructure,
as detailed in Appendix E. Financing is a key
consideration. The Low Bookend involves
relatively modest investments which likely

could be provided by the existing water systems.
Financial support may be available through
existing programs from New York State and the
Federal Government to offset part of the cost.
The High Bookend, with the potential need for
over a billion dollars of new infrastructure, almost
certainly will also require the ability to access
some debt financing. Public water systems
commonly use general obligation bonds or
revenue bonds to fund water supply infrastructure.
The type of organization determines whether the
municipality is empowered to issue these bonds.
The following table identifies some possible
organizational alternatives, their ability to issue
debt, and their viability for the Low and High
Bookends. A phased approach could be applied,
with several intermunicipal agreements as a first
step to utilize water available along the
NYC/Queens border (Low Bookend), followed

by a new county-wide organization if needed to
streamline operations and/or to finance more
substantial investments.

11



Feasibility Study - New York City-Nassau County Water Supply Interconnection

How much will it cost to
interconnect NYC and
Nassau County's water
systems?

The rough order of magnitude (ROM) cost estimate

for the “Low Bookend” scale improvements is
$35 million to $53 million, including water quality

and hydraulic studies, engineering, property
acquisition, construction, and allowances for
miscellaneous costs and contingencies.
For the High Bookend (large scale) program, the
ROM cost estimate is $1.4 billion to $2.2 billion.
Both the Low and High Bookend concepts can be
implemented in phases. These cost estimates
involve numerous assumptions, and financial
support may be available through existing
programs from New York State and the Federal
Government to offset part of the cost. For more
information on the costs estimates,
financial support, timing and other
aspects of potential implementation,
please see Appendix D.

The figure to the left illustrates the
estimated cost versus capacity, using
the above-described ROM costs

for Low and High Bookends. While
the cost for capacities greater than
the Low Bookend and less than the
High Bookend will be driven by the
specific components and areas to be
supplied, this figure can be used for a
preliminary assessment of ROM costs.

Cost estimate includes construction, contingencies
and allowances for property acquisition, engineering,
leaal and miscellaneous costs.

12
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This study shows that NYC
water can be used to serve
some of Nassau County’s
water demands, but what
are the needs, issues and
challenges?

Level of Interest

Establishing the level of interest by Nassau
County water suppliers in the NYC water
supply, including details such as the quantity
of water, location and frequency of water
purchases.

Conservation Efforts

Exploring the extent to which conservation
efforts could reduce Nassau County’s water
demand.

Existing and New Connections
Reactivation of NYC’s existing connections
and potential installation of a new
connection to serve Nassau County north
shore areas.

Willingness and Ability to Sell
Establishing NYC's long-term willingness and
ability to sell water to Nassau County.

Price

Establishing the price for wholesale water
and the terms and conditions of buy-sell
agreements.

Corrosion Control

Technical studies to confirm that blending
the NYC’s surface water supplies and Nassau
County’s groundwater supplies would
maintain acceptable concentrations of lead
and copper, in conformance with the 2021
Lead and Copper Rule Revisions.

Acceptance

Exploring the acceptance of Nassau County
communities to receiving fluoridated

NYC water.

Disinfection By-product Concentrations
Technical studies and development of an
integrated NYC-Nassau County hydraulic
and water quality model to predict
disinfection by-product concentrations
in Nassau County.

Water Flow

Technical investigations and use of
above hydraulic model for analyzing how
water could move from NYC through
Nassau County, to predict pressures and
determine the need for booster pumping
and pressure regulating.

To learn more about the Feasibility Study and its findings, you can access the following appendices (via links):

Prior Related Investigations and Sources of Information
Feasibility Study Scope, Communications and Engagement
Water Quality Review

Water System Infrastructure Concepts and Costs

Finance and Organizational Alternatives

moowp>
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Introduction

This appendix lists prior related studies and
sources of information that were reviewed during
the Feasibility Study.

Prior Related Investigations

Over the years, there have been numerous
investigations into the public water supplies
serving the metropolitan New York area, including
studies of the groundwater supplies that are used
by the water suppliers in Nassau County. These
reviews have been conducted by New York State
Agencies, the County, and Independent
Commissions. In December 2020, NYSDOH and
NYSDEC provided hard copies of all the relevant,
available investigations to Ramboll for review.

Ramboll digitized and catalogued these studies
as summarized in the attached table. Nealy all

these studies are old, having been prepared in

the 1960s to the 1990s.

During this Feasibility Study, Ramboll identified
other relevant studies which are more recent and
have been prepared by entities other than New
York State agencies. These studies are listed in the
attached table as well. The table identifies the
topics addressed in each study and includes a very
brief overview of the contents, if relevant to the
Feasibility Study.

Data Sources

The attached table also includes the primary
sources of data that were provided to Ramboll,
and source(s) that are publicly available.

15
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Document
No.

Document Name and
Link

Long Island Water
Resources Data No.1

Muddling Through

Document Type

Report

Report

Report

Report

Report

Report

Report

Report

Issuing Agency/Entity

New York Water
Resources Commission

New York State Senate
Research Service Task
Force on Critical
Problems

U.S. Geological Survey

U.S. Geological Survey

New York State Senate
Committee on Cities

Nassau County Dept. of
Health

New York State Water
Resources Planning
Council

Jamaica Water Supply
Company

Cooperating Agencies/Entities

U.S. Geological Survey

Nassau County Department of Public
Works

New York State Water Resources
Commission

Long Island Water Corporation
Nassau County Department of Public
Works

New York State Department of
Conservation

New York State Water Resources
Commission

Suffolk County Department of
Environmental Control

Suffolk County Department of Health
Suffolk County Department of Public
Works

Suffolk County Legislature

Suffolk County Water Authority
Suffolk County Board of Supervisor

Office of Groundwater Management
Bureau of the Public Water Supply

NYS DEC
NYS Dept. of Health

Prepared by: Leggette, Brashears &
Graham, Inc., A. Guerrera Associates

Release
Date

Jul-68 v
Jun-85 v
Jul-62

Jan-74 v
Jul-88

Jun91 v
Jan-89 v
May-83

Additional Notes

The Atlas was prepared by the U.S. Geological Survey in
cooperation with the New York State Water Resources
Commission. Now over 50 years old, this document provides a
wide and still useful overview of the water sources available on
Long Island along with recommendations for water conservation
measures. It discusses the effects of groundwater withdrawal on
the aquifer system, the yield of the aquifer system and alternative
methods for developing and managing the aquifer system.

This report came out of legislation passed in 1983 to address NYS
infrastructure. The report discusses the issues that water
distribution systems were facing in NYS and focuses on distribution
system failures and the lack of adequate data.

This document contains six separate reports relating to
groundwater, population, hydrology, storm water, and the water
supply for Nassau County and Suffolk County. The Nassau County
portion includes historical information on water supply systems in
Nassau County and information on the aquifers.

This document contains historical information on contaminants and
groundwater supply issues. The document includes information on
bacteria, Nitrogen/Nitrate, Corrosion, Nitrate Accumulation, and
An Atlas of Long Island's Water Resources (reviewed separately).

This document was a legislative review by the State Senate on the
New York City water system following two historic water
shortages in 1980 and 1985. It provides a review of the
vulnerability of the New York City water system and methods to
ensure proper management of the system.

The "Water Supply Facts" document includes a variety of tables,
maps, and graphics depicting Nassau County's public water supply
and groundwater system. It includes information on the
groundwater aquifer system, the public water systems source
water and system pumpage, and raw water quality.

This document is the comprehensive strategy for New York State's
statewide water resources management strategy. It was
conducted by a Planning Council created by the New York State
Legislature. The document includes information on all water
resource aspects.

The Report provides information on organic chemical contamination
in the aquifers supplying Queens and Nassau County. It includes a
review of the Jamaica Water Supply Company and found multiple
wells with organic constituents above the New York State limits.

It sets the stage for the contamination issues facing the Queens and
Nassau County water supply.

16


https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/An%20Atlas%20Of%20Long%20Island%20Water%20Resources%20-%20NY%20Water%20Resources%20Comm.%20Bulletin%2062.pdf
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https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Present%20and%20Potential%20Impact%20of%20Organic%20Chemical%20Contamination%20on%20the%20Jamaica%20Water%20Supply%20Co%20Sys.pdf
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Document
No.

10

11

12

13

14

Document Name and

Link Document Type

Report

Report

Needs of the City of Report

Report

Compendjum Of Report

Report

Issuing Agency/Entity Cooperating Agencies/Entities

NYS Legislative
Commission on Water
Resource Needs of Long
Island

NYS Legislative
Commission on Water
Resource Needs of Long
Island

State of New York Dept. Prepared by: Metcalf & Eddy, Hazen and
of Health Sawyer, Malcolm Pirnie Engineers

Temporary State
Commission on the
Water Supply Needs of
Southeastern New York

Temporary State
Commission on the
Water Supply Needs of
Southeastern New York

Temporary State
Commission on the
Water Supply Needs of
Southeastern New York

Release
Date

Mar-88

Mar-91

Aug-66

Nov-74

Aug-72

Mar-73

Additional Notes

The Progress Reports of the NYS Legislative Commission on Water
Resource Needs of Long Island provide a detailed compilation of
background information and then ongoing discussion of water
resource challenges, especially groundwater, affecting Long Island.
This 1988 report provides updates on issue areas in pumpage
limitations, solid waste management, groundwater contamination,
environmental review, and watershed planning programs The
report also includes commission hearings on the impact of the
federal Safe Drinking Water Act Amendment on local water
suppliers and the status and effectiveness of the State Pollutant
Discharges Elimination System (SPDES).

The Progress Reports of the NYS Legislative Commission on Water
Resource Needs of Long Island provide a detailed compilation of
background information and ongoing discussion of water resource
challenges, especially groundwater, affecting Long Island. This 1991
report provides updates on issue areas in groundwater quality,
drinking water supply, watershed management, surface water
protection, wetlands protection, public education and legislative
programs.

This report was the first in a comprehensive intermunicipal public
water supply study for the City of New York and Westchester
County initiated in May of 1966. The report includes an outline of a
management plan to serve immediate needs and a discussion of
measures to be taken to serve said needs. The study assesses
water demand for the NYC and Westchester County population,
metering, leak detection and use restrictions to improve current
supply, and a number of local projects to increase supply in the
longer term.

Supplemental report to Southeast Water Supply Commission
Conferences for the Commission's legislative program. The report
re-evaluates alternative institutional water supply arrangements
for the region- and the regional water facilities corporation. It also
updates the status of other pieces of Commission legislation
relative to universal metering, stream release requirements and
private water and sewage works corporations.

This publication is a compendium of the major water supply studies
done in southeastern New York (compiled for each County and the
region as a whole) and is responsive to the legislative mandate.

This report investigates emerging 1973 technologies to address
supply concerns for the future water needs of southeastern New
York. Discussion includes a review of current literature, feasibility
of new desalination methods, induced rainfall, reclamation and
reuse, and recharge. The report also notes the comments and
suggestions of numerous agencies who reviewed it, including but
not limited to USGS, EPA, DEC, DOH, and USACE.
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https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Progressive%20Report%20of%20the%20NYS%20Legislative%20Comm.%20on%20Water%20Resource%20Needs%20of%20Long%20Island%201988.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Progressive%20Report%20of%20the%20NYS%20Legislative%20Comm.%20on%20Water%20Resource%20Needs%20of%20Long%20Island%201991.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Report%20on%20Immediate%20Public%20Water%20Supply%20Needs%20of%20the%20City%20of%20NY%20and%20County%20of%20Westchester.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Southeast%20Water%20Supply%20Commission-%20Alternative%20Futures_%20A%20Re-evaluation.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Southeast%20Water%20Supply%20Commission-%20Compedium%20Of%20Water%20Supply%20Stydies.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Southeast%20Water%20Supply%20Commission-%20Emerging%20Water%20Supply%20Technology.pdf
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Document
No.

15

16

17

18

19

20

21

22

23

Document Name and
Link Document Type

Water Supply
Database

Report

Meeting
Transcription

Supply Commission-. Meeting
Proceedings of Public =~ Transcription

| mmission- Report

Supply Commission-. Conference
State Agency Transcription

—Recommendations Report

State of the Aquifer

Report
2019 Update
Groundwater
Resources Report
Management Plan

Issuing Agency/Entity

Temporary State
Commission on the
Water Supply Needs of
Southeastern New York

Temporary State
Commission on the
Water Supply Needs of
Southeastern New York

Temporary State
Commission on the
Water Supply Needs of
Southeastern New York

Temporary State
Commission on the
Water Supply Needs of
Southeastern New York

Temporary State
Commission on the
Water Supply Needs of
Southeastern New York

Temporary State
Commission on the
Water Supply Needs of
Southeastern New York

Temporary State
Commission on the
Water Supply Needs of
Southeastern New York

Long Island Commission
for Aquifer Protection

Long Island Commission
for Aquifer Protection

Cooperating Agencies/Entities

NYS Dept. of Health
Division of Sanitary Engineering Bureau
of Public Water Supply

NYS Dept. of Health
Division of Sanitary Engineering Bureau
of Public Water Supply

Delaware River Master

Connecticut Water Resources Planning
Board

US EPA concerning reuse and recharge
NJ DEP

US Corps of Engineers concerning the
NEWS Study

Delaware River Basin Commission

Release
Date

Dec-73

Dec-73

Dec-72

Dec-73

Mar-73

Nov-72

Dec-73

Dec-19

Dec-19

Additional Notes

This report in the series by the Southeast Water Supply
Commission, reviews and analyzes present institutional
arrangements at all levels of government relative to the provision
of community water supply services. Community water supply
services are provided throughout the Region by local governments,
cities, towns and villages and by investor-owned companies. The
report reviews the role of government and private institutions in
planning and regulatory activity in light of water supply, sourcing,
and conservation needs. The commission recommends the
introduction of new regional institution to develop and operate
facilities for water supply.

This report sets forth, in tabular form, water supply data collected
over the life of the Commission, on each of the 600+ local public
water suppliers in Southeastern New York.

This publication is an edited transcript of meetings between the
Southeast Water Supply Commission and local officials concerned
with water supply matters. Meetings were conducted by county to
discuss water supply facilities and services, to identify needs and
propose programs.

This publication is a record of the public hearings held by the
Southeast Water Supply Commission in July of 1973 across the
State of New York. Agenda items include source development, new
technologies, water resources utilization, and management and
regulation to meet projected population and water demand.

This Second Year Report of the Southeast Water Supply
Commission describes program activity and progress made by the
commission between February 1972 and February 1973. It
evaluates water supply needs, available water resources and
facilities, and develops specific alternatives to meet needs with an
overview of all efforts undertaken by the Commission in the
previous two years..

This is a transcript of the State Agency Conferences by the
Southeast Water Supply Commission. The majority of the discussion
surrounds increasing water demand and alternative water supplies
such as from NYC or desalination.

Water For Tomorrow reports the final recommendations of the
Southeast Water Supply Commission based on their studies,
conferences and hearings. The Commission recommends that a
regional Southeast Water Facilities Corporation be established in
addition to mechanisms to increase water supply and reduce
consumption. The reports compiles the shorter studies mentioned
above with formal recommendations for action.

LICAP's 2019 State of the Aquifer report is an annual update to the
2016 Aquifer report that focuses on the threat of synthetic organic
chemical contaminants, namely 1,4-dioxane and 1,1,1-
trichloroethane, to Long Island water quality.

The LICAP Groundwater Resources Management Plan provides a
blueprint for management of Long Island's sole source aquifer for
drinking water. This report assesses the prevalence of private
wells, options for public water, wastewater management,
contaminant regulation, and potential supply of NYC water.
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https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Southeast%20Water%20Supply%20Commission-%20Institutional%20Arrangements%20and%20Alternative%20Futures.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Southeast%20Water%20Supply%20Commission-%20Legal,%20Operational%20And%20Financial%20Data%20On%20Water%20Supply%20Systems.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Southeast%20Water%20Supply%20Commission-%20Proceedings%20Local%20Gov't%20Conferences.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Southeast%20Water%20Supply%20Commission-%20Proceedings%20of%20Public%20Hearings.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Southeast%20Water%20Supply%20Commission-%20Second%20Year%20Report.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Southeast%20Water%20Supply%20Commission-%20State%20Agency%20Conferences.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Water%20For%20Tomorrow%20-%20Recommendations%20of%20the%20Commission.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/LICAP_SOTA-2019-1.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/LICAP_SCWA-GRMP-2019.pdf
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Document
No.

24

25

26

27

28

29

Document Name and
Link

: ) ‘
roun r i
the Regional Aquifer
Systemon long
Island, New York, for
Pumping and
Recharge Conditions
in 2005-1

Use of Time Domain
Electromagnetic.

Document Type

Report

Report

Report

Report

Report

Report

Issuing Agency/Entity

Long Island Commission
for Aquifer Protection

Suffolk County Water
Authority

Water Authority of

Western Nassau County

U.S. Geological Survey

U.S. Geological Survey

U.S. Geological Survey

Cooperating Agencies/Entities

National Water Quality Program
New York State Department of
Environmental Conservation

US Department of the Interior

New York State Department of
Environmental Conservation
US Department of the Interior

New York State Department of
Environmental Conservation
US Department of the Interior

Release
Date

Dec-20

Jan-20

Jan-20

Dec-20

Oct-20

Sep-20

Additional Notes

The 2020 State of the Aquifer Update discusses "Mapping a
Sustainable Future for Long Island's Aquifers", a USGS & NYSDEC
study for future management of LI groundwater resources and
groundwater flow model. Study includes:

1. Mapping of the current extent of onshore

saltwater intrusion in western Long Island:
https://pubs.usgs.gov/of/2020/1093/

0fr20201093. pdf

2. Characterization of the hydrogeologic

characteristics of the Upper Glacial and Magothy

aquifers: https://pubs.er.usgs.gov/publication/

sir20205023

3. Analyses of aquifer properties of western Long

Island: https://pubs.er.usgs.gov/publication/

0fr20201108

4. Development of groundwater-flow model:
https://pubs.er.usgs.gov/publication/

sir20205091

The 2020 Drinking Water Quality Report contains detailed
information about the water quality of public water supply wells in
the County. The report also tabulates new wells placed in and old
wells taken out of service in 2019.

The WAWN Annual Water Quality Report educates customers on
drinking water source, treatment, and safety and provides data on
local drinking water quality.

This USGS report documents the development and calibration of a
numerical model of the Long Island aquifer system and the use of
that model to simulate hydrologic conditions for the years
2005-2015.

This USGS report estimates the transmissivities of four aquifers
from specific-capacity tests at 447 production wells in Nassau,
Queens, and Kings Counties in order to evaluate the sustainability
of Long Island’s sole-source aquifer system.

This study documents extensive saltwater intrusion of the Lioyd,
Upper Glacial, Jameco, and Magothy aquifers. Several public-supply
wells in the southern parts of Nassau, Queens, and Kings Counties
have been adversely affected by saltwater intrusion causing supply
wells to be shutdown and abandoned. Due to the ongoing
groundwater pumping in southern Nassau County, the
freshwater/saltwater interface requires delineation and
monitoring for any inland movement.
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https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/LICAP_SOTA-2020-Draft.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Suffolk%20Co.%202020%20Drinking%20Water%20Quality%20Report.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Water%20Authority%20of%20Western%20Nassau%20County%20Annual%20Water%20Quality%20Report%202019.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Simulation%20of%20Groundwater%20Flow%20in%20the%20Regional%20Aquifer%20System%20on%20Long%20Island,%20New%20York,%20for%20Pumping%20and%20Recharge%20Conditions%20in%202005%E2%80%9315.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Aquifer%20Transmissivity%20in%20Nassau,%20Queens,%20and%20Kings%20Counties,%20New%20York,%20Estimated%20From%20Specific-Capacity%20Tests%20at%20Production%20Wells.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Delineate%20the%20Freshwater_Saltwater%20Interface%20on%20Southwestern%20Long%20Island,%20New%20York,%202015%E2%80%9317.pdf
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Document
No.

30

31

32

33

34

Document Name and
Link

Master Water Plan

Document Type

Report

Report

Report

Report

Report

Issuing Agency/Entity Cooperating Agencies/Entities

New York State Department of
Environmental Conservation

US Department of the Interior
Manhasset-Lakeville Water District
Nassau County Department of Public
Works

New York State Department of
Environmental Conservation

Port Washington Water District
Sands Point Water Department
Suffolk County Department of Health

U.S. Geological Survey

Services

Suffolk County Water Authority
Town of North Hempstead

Town of Shelter Island

Water Authority of Great Neck North

Holzmacher, MclLendon, and Murrell,

Nassau County P.C/H2M G
. orp.

New York American
Water

Western Authority of
Western Nassau County

Manhasset-Lakeville
Water District

Release
Date

Jun-21

Sep-80

Apr-21

Apr-21

Apr-21

Additional Notes

These data and the maps constructed from them are commonly
used in studies of the hydrology of Long Island and are used by
water managers and suppliers for aquifer management and
planning purposes.

The purpose of the Nassau County Master Water Plan Study and
Report is to reassess the potable water resources and consumptive
demands within the County and to develop a recommended plan
for implementation. The plan considers local and County —wide
needs and includes both structural and non—structural
recommendations to achieve adequate water resources to the year
2020.

The scope included updating climatological, population, and water
use data and projecting the water needs to the year 2020. An
update of the water budget and estimate of permissive yield
showed a deficiency, but lower than previous estimates. A plan of
implementation which includes resource conservation, staged
transfer of water from surplus to deficient areas in the county and
continued study and research for the future are all part of the
Water Plan.

This Annual Water Quality Report is a public facing document for
the New York American Water Lynbrook Operations District. It
includes an overview of treatment processes, planned capital
improvements for 2021, and water quality testing data. Detected
Contaminants data was extracted and analyzed in the Feasibility
Study.

This Annual Water Quality Report is a public facing document for
the Water Authority of Western Nassau County. It includes an
overview of treatment processes, planned capital improvements
for 2021, and water quality testing data. Detected Contaminants
data were utilized by Ramboll in the Feasibility Study.

This Annual Water Quality Report is a public facing document for
the Manhasset-Lakeville Water District. It includes an overview of
treatment processes, completed capital improvements in 2019,
water quality testing data, and an announcement of two new
dioxane treatment plant installations underway. Detected
Contaminants data were utilized by Ramboll in the Feasibility
Study.
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https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Water-Table%20and%20Potentiometric-Surface%20Altitudes%20in%20the%20Upper%20Glacial,%20Magothy,%20and%20Lloyd%20Aquifers%20of%20Long%20Island,%20New%20York,%20April-May%202016.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/NASSAU%20COUNTY%20%20MASTER%20WATER%20PLAN%20VOL%20I%20(SEPT%2080).pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Annual%20Water%20Quality%20Reports_Lynbrook_2020.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Annual%20Water%20Quality%20Reports_WAWNC_AWQR_2020.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Annual%20Water%20Quality%20Reports_MLWD_2019.pdf
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Document
No.

35

36

37

38

39

40

41

42

43

44

Document Name and
Link

Water Authority of
Great Neck North
2020 Annual Water
Quality Report

District 202

C Dicitafeai
Byproduct Data from
January 2019 —
March 2021

Nassau Co, Water
o
Withdrawal Reports

Document Type

Report

Report

Report

Report

Report

Report

Water Quality
Database

Water Quality
Database

Water Quality
Database

Elevation Data

Issuing Agency/Entity

Water Authority of
Great Neck North

Town of Hempstead
Water Department

Jericho Water District

Village of Farmingdale

New York City
Department of
Environmental
Protection

New York City
Department of
Environmental
Protection

New York State
Department of Health

New York State
Department of
Environmental

Conservation

Nassau County Dept. of
Health

Cornell University
Geospatial Information
Repository

Cooperating Agencies/Entities

New York City Department of
Environmental Protection

All public water systems in Nassau
County

All public water systems in Nassau
County

Cornell University

Release
Date

Apr-21

Apr-21

Apr-21

Apr-21

Apr-20

Apr-21

Mar-21

2021

2021

1995

Additional Notes

This Annual Water Quality Report is a public facing document for
the Water Authority of Great Neck North. It includes an overview
of treatment processes, completed capital improvements in 2019,
water quality testing data, and an announcement of two new
dioxane treatment plant installations underway. Detected
Contaminants data were utilized by Ramboll in the Feasibility
Study.

This Drinking Water Quality Report is a consumer confidence report
for the Village of Hempstead. It includes an overview of treatment
processes, planned capital improvements for 2020, and water
quality testing data. Detected Contaminants data were utilized by
Ramboll in the Feasibility Study.

This Annual Water Quality Report is a public facing document by
the Jericho Water District. It includes an overview of treatment
processes, planned capital improvements for 2021, and water
quality testing data. Detected Contaminants data were utilized by
Ramboll in the Feasibility Study.

This Annual Water Quality Report is a public facing document by
the Village of Farmingdale Water Department. It includes an
overview of treatment processes, planned capital improvements
for 2021, and water quality testing data. Detected Contaminants
data were utilized by Ramboll in the Feasibility Study.

The annual New York City Drinking Water Supply and Quality
Report describes the sources and quality of NYC water supply. It is
prepared in accordance with the New York State Sanitary Code
and the National Primary Drinking Water Regulations. Detected
Contaminants data were utilized by Ramboll in the Feasibility
Study.

The annual New York City Drinking Water Supply and Quality
Report describes the sources and quality of NYC water supply. It is
prepared in accordance with the New York State Sanitary Code
and the National Primary Drinking Water Regulations. Detected
Contaminants data were utilized by Ramboll in the Feasibility
Study.

Disinfection Byproduct data for sampling sites in Queens from
January 2019 — March 2021. Sites are sampled by NYCDEP
quarterly for HAAS, TTHM, and VOCs.

Database providing the self report well withdrawal rates for all
water districts within Nassau County. Compiled by DEC.

Included raw water sampling data for permitted wells in Nassau
County. Well information provided was from 2016 to 2021 and
included information for over 300 wells and 270 different analytes.

Digital Elevation Models (DEM) provide publicly accessible ground
surface elevation data for Nassau County utilizing Lidar data.
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https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Annual%20Water%20Quality%20Reports_WAGNN_2020.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Annual%20Water%20Quality%20Reports_Hempstead_2020.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Annual%20Water%20Quality%20Reports_Jericho_2020.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Annual%20Water%20Quality%20Reports_Farmingdale_2020.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/2019-NYC-drinking-water-supply-quality-report.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/2020-NYC-drinking-water-supply-quality-report.pdf
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/DBP%20Reports%20Combined.pdf
https://gisservices.dec.ny.gov/gis/dil/
https://health.ny.gov/environmental/water/drinking/nyc_nassau_county_feasibility_study/Well%20Sampling.pdf
https://cugir.library.cornell.edu/catalog/cugir-008186
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Introduction

This appendix describes the scope of the
Feasibility Study, the approaches used for
communication and the engagement of
stakeholders and interested parties.

Scope of Feasibility Study

The Feas